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(54) GROWTH METHOD OF P-TYPE ZnO-BASED OXIDE SEMICONDUCTOR LAYER, AND 
MANUFACTURING METHOD OF SEMICONDUCTOR LIGHT- EMITTING DIODE USING THE GROWTH 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the growth method of a p- 
type ZnO-based oxide semiconductor layer that enables doping a p- 
type dopant N with stable concentration of carriers, and can fully 
increase the concentration of the carriers of a p-type layer of a ZnO- 
family oxide semiconductor layer, even in high— temperature growth 
that can reduce the concentration of a residual carrier, while the 
simultaneous doping method is being adopted. 

SOLUTION: On a sapphire substrate 1, material sources Zn and O for 
composing the ZnO-based oxide, such as a ZnO, are grown without 
supplying the material of an n-type dopant, and the ZnO-based oxide 
semiconductor layer is grown by supplying the N of the p-type dopant 
(a). Then, the supply of the material source of O is stopped, and the 
material source of the n-type dopant Ga is supplied additionally, thus 
doping the p- and n-type dopant in the semiconductor layer as a p- 
type ZnO layer 2a (b). By respectively the processes (a) and (b) are 
repeated a plurality number of times, the p-type ZnO-family oxide 
semiconductor layer is grown. 
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4. .I<Di§-£\ Jtfci.JfvSttBl 5\iJyY~T<^Cd 
o. 03Zn,. 9 ,O/Cd 0 . 2 Zn 0 .8OKi5A'!Jrli: 
•7 x;W® i: £ -en-fix 5 n mfei 1X4 n m^o3c5(C 2 
- 5 Jf-3o«/l Ufc^a»^#FflWtt: J: 0 T»&t* - 

si 5mzfflt2#>L>ii%^m&i,zi±. fckiorzno 

fc, ITOi|18*»<5>*4ja««®i'RST'. fi»P« 
«®2 0$rXF5-fr^^-->'^LT^L3t 
0. ^frS^SSS^-^^tx-yf-y^L^O. 

[0030] ^miw^mfti&tmTizztiii , p«mp 
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[0031] my&nffltt. t7H T£«_BCZ n ojfk 

it#>.f> CI fc K J; 0 . #Jftfc p F-^N-y h ^aiSgT- H 
-b-y^S 
[0032] 

F-^V'hSrttlfr-tiRC O^gt&SrikaytF-by 
n J£ F —J n° y h- t ^^ZnOltCH-ty 

izmzztifix'tz. KiatK^t^Tfc, m 

z n ojffi&tomtmt=ix& , 

[0033] zouzk. z n oikmmtpmfrbtch 

LED^>LD^ if <W»*«**F<0 P ^«2r HU^O^T 
& £ t Iz X 0 . fS3£Hm£*<Bfc|6Lt3 

[01 ] *J6W«Op»ZnOUMk1*iNMWB?&ifcR't4 

imi ] 

(a) Zn 0 N Zn O 

WW/ 



ZnO 




Zn N Ga N 

\ !// 



p-ZnO: (2N,Ga) ^ — 2 



[02 J **!Bfc i 9Smt&fSft3^F^0!!£*ry~L 
ED^-yT«OltiS0T-J)i,. 

[03] ZnOtK-tymiKt- fcT^bT? 

timx-hz. 

[04 ] 4:Xffilc i •) P^Z n oS£Bg;^-ri»^#» 

[05] *3Mflfc J; i)Zn o*<oj££igfc H-tr^ 
XS i: £S* 0 £ LTj£* Lfc p » Z n OJftf) NiHKSr Z 

n o <o 2 & >r it t mz^tmvh & . 

[06] Z nOJltC6 0 OTWiftiST*, GaiOh'-b'y 

Z n 0^<7) Z n 0<7) 2 <$M * V&Jg t *=(C*-f 
0-t'£>-g>„ 

[07] ^COlllBth'-h-y^^L^t^^. NiiJSh 
Z n OCD 2 #M 3J- V»a**tHT* £ . 
[08] ft*OPl$F-b-y^£L*:i#<?X Niggt 

z n oco 2 m * yftig.z^-tmx'h h . 

[09] tae*COZnOStc:5 0 0 — 6 0 0°Ctf>i§iST'7" 

Z n 0<7) 2 &4 >-3&££ijrt0-C'$>£ . 
[$HI<0i8H|l] 

1 t7r^71« 

2 ZnOl 
2a pJBZnOJf 
14 nB7 7 y^m 
1 5 vSttS 

16 pB9 7yVm 

[02] 
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CH3] [H4] 




0.0 0.5 1.0 1.5 



affi*£CDSB$ (^m) 
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tmskr> < if-fimm 1-1-4 mmmm 



<72)W»£ lilffl B3JS 

^«*o<{frtJ»ai-i-4 mmmm 
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(72)HH#& *JS ft F^-A(#^) 5F041 CA41 CA49 CA55 CA57 CA58 

jpMitiiitfMmmmmmM o-a» ca66 

5fc&*tfl 5F073 BA09 CA22 CB05 CB14 CB19 

DA06 DA11 DA35 
5F103 AA04 BB16 DD30 HH04 JJ01 
KK10 LL02 NN05 NN10 PP02 
RR05 



